diagnostic criteria used (range: 3%-69%) (Lembo et al., 2005) .
Although no consensus definition exists for what constitutes "severe" IBS, it is increasingly apparent that assessing severity simply by focusing on GI symptoms (e.g., predominant bowel habit, level of pain and discomfort, fecal urgency) is inadequate. Optimally, assessing the level of IBS symptom severity includes evaluating patients' perceptions of their illness and considering its effect on quality of life (QoL) and functional abilities. Research has highlighted levels of impairments in health-related QoL and physical role limitations in IBS that are similar to, or greater than, those found in other chronic diseases, such as diabetes mellitus (Gralnek, Hays, Kilbourne, Naliboff, & Mayer, 2000) or major depressive disorder (Gralnek et al., 2000) . The severity of IBS has been shown to relate not only to the number of days in pain or the number of days in bed, but also to deficits in the patient's QoL. Together, these factors often prompt patients to seek medical care (Hahn, Kirchdoerfer, Fullerton, & Mayer, 1997; Williams et al., 2006) . Predictors of the impact of IBS on health-related QoL include the severity of symptoms, duration of symptom flares, abnormalities in mood or anxiety, and signs of poor vitality such as reduced energy level, sleep, and sexual drive (Spiegel et al., 2004) .
Despite the high level of stress and dysfunction associated with IBS, its management is often suboptimal. Although conventional, over-the-counter medications such as antidiarrheals (e.g., loperamide) or laxatives may improve specific target symptoms, such as stool frequency or consistency respectively, these medications are no more effective than placebo at reducing abdominal pain or global symptoms of IBS (ACG Task Force on Irritable Bowel Syndrome, 2009). Likewise, antispasmodics (e.g., dicyclomine) are among the agents used most frequently to treat IBS, particularly in patients with abdominal pain and discomfort (Lacy, 2010) , despite limited clinical trial experience demonstrating their efficacy for IBS and potential for high rates of adverse events compared with placebo (ACG Task Force on Irritable Bowel Syndrome, 2009; Lacy, 2010; Page & Dirnberger, 1981) . Overall, a high proportion of patients report a lack of satisfaction with conventional treatments, particularly over-the-counter agents, and seek alternative treatments Harris & Roberts, 2008; International Foundation for Functional Gastrointestinal Disorders, 2007) .
The purpose of this article is to discuss the positive effect nurses can have on the evaluation and management of patients with IBS. Suggested assessment and counseling points are outlined and various treatment options available are briefly reviewed. Finally, we discuss current recommendations from the U.S. Food and Drug Administration (FDA) regarding the conduct of future clinical investigations of new agents and the call for development of clinically validated patient-reported outcome tools to help establish effectiveness of potential new therapeutics.
Expanding Role of Nurses in Assessment and Management of IBS
Nurses in primary care and gastroenterology practices participate in the ongoing assessment and treatment of patients with IBS. The importance of the nurse in this capacity was illustrated in a 1999 survey that showed that although 56% of patients reported that physicians were their primary source of information about IBS, nearly 25% of female patients had recently consulted a nurse for health information or medical treatment (Heitkemper, Olden, Gordon, Carter, & Chang, 2001) . In other surveys, IBS patients reported a lack of sufficient knowledge necessary to make informed treatment decisions regarding their own care (Harris & Roberts, 2008) and the perception that their physicians were not helpful in the management of IBS (Bertram, Kurland, Lydick, Locke, & Yawn, 2001) . Given these findings, nurses are in a unique position to improve IBS outcomes by obtaining detailed information about current symptoms, allaying unfounded fears, assessing disease severity, evaluating outcomes from prior treatment trials including both efficacy and side effect burden, and assessing the risk of medication side effects the patient is willing to take in order to gain symptom relief. Useful questions in the diagnostic assessment of IBS are presented in Table 1 .
Another important role that nurses can provide for patients diagnosed with IBS is the evaluation of symptom severity. Adequate assessment is important because of how symptom severity influences the treatment plan for the individual patient. Unfortunately, at present, there is a lack of consensus for a clear definition of severe IBS (Lacy, Weiser, & De Lee, 2009 ). Some clinicians have suggested that patients who do not respond adequately to conventional therapy (e.g., antidiarrheals for IBS-D) should be categorized as having severe illness (Lacy et al., 2009) . Indeed, Spiegel et al. (2010) recently found that patients' answers to one simple question, "How much relief does your current treatment provide for your IBS symptoms?" provided a robust marker of illness severity. Patients who endorse lower levels of relief from their current treatment had higher severity scores and visceral anxiety resulting from IBS (Spiegel et al., 2010) .
Likewise, assessment of a patient's QoL and functionality may aid in defining the severity of the syndrome. Indeed, restrictions in the performance of daily activities is a primary indicator of disease severity in IBS (Nicandro, Shin, & Chuang, 2010) . Although patients may adjust to certain chronic
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symptoms of IBS, it may indeed be the "adjustment" that leads to a poorer QoL; for example, patients who adjust to their symptoms by avoiding social events with family or friends because of the fear of intense abdominal pain or incontinence may report that this compromises QoL. If IBS symptoms have a negative effect on the patient's QoL and functionality, most would argue that the illness is severe and should affect treatment decisions. Table 2 provides a list of questions that may prove useful in the assessment of IBS symptom severity.
Nurses are well situated in the clinical setting to positively affect outcomes in patients seeking medical care for symptoms of IBS. In a study in IBS patients that compared observation (patients placed on a "waiting list"), sham acupuncture combined with a short practitioner interaction (Ͻ5 min), and sham acupuncture combined with a longer, more in-depth interaction (45 min), treatment outcomes were best in those patients who received the most time and attention, illustrating the importance of the patient-practitioner relationship (Kaptchuk et al., 2008) . Given that physicians in busy office practices have time constraints that may preclude their ability to address the thoughts, feelings, and behaviors that complicate the pathophysiologic processes of IBS (Coon, 2005) , nurses have a unique opportunity to step in and facilitate these communications and provide needed education regarding IBS.
In addition, the therapeutic interaction between nurses and patients can be used to convey and discuss realistic treatment goals and available treatment options and assess treatment response. In this manner, the nurse plays an integral role in helping to establish • Colorectal cancer?
• Inflammatory bowel disease?
• Celiac disease?
• Ovarian cancer?
(continues) and nurture a productive therapeutic relationship, which, in its totality, may be the most important goal to realize with these patients. Table 3 contains inquiries for the ongoing assessment of treatment effectiveness. In general, patients' perceptions of available IBS treatments are negative. One survey (International Foundation for Functional Gastrointestinal Disorders, 2007) found that less than one third of IBS patients reported being satisfied with their IBS treatment regimen. The effectiveness of over-the-counter medications was perceived as lower than that of prescription medications (International Foundation for Functional Gastrointestinal Disorders, 2007) .
Treatment dissatisfaction is prevalent among patients with severe IBS symptoms. In an international Internet survey of more than 1600 patients with IBS, 35.2% of those with self-reported "severe" illness indicated that they would accept between a one in 10,000 and a one in two risks of death to achieve total symptom relief of their IBS symptoms with a new medication . Nurse practitioners who manage the IBS spectrum of symptoms should possess a thorough understanding of the various potential treatment options, as well as benefits and risks of each, and should be able to clearly explain these options to their patients.
Later, we briefly review treatment options in IBS and the strength of evidence that the medical literature offers supporting the use of each. For evaluation purposes, each recommendation is either considered strong (Grade 1) or weak (Grade 2). The strength of the evidence is rated as strong (Level A), moderate (Level B), or weak (Level C) (ACG Task Force on Irritable Bowel Syndrome, 2009).
Psychotropic and Psychologic Treatment Approaches
Before discussing available psychotropic and psychologic therapies, it is important to appreciate that comorbid psychiatric disease may influence both IBS severity and treatment choices. Psychologic factors such as depression, anxiety, or a history of sexual and physical abuse may trigger or exacerbate IBS symptoms. An estimated 33%-50% of IBS patients report anxiety or depression, and up to 94% of patients meet the criteria for at least one primary psychiatric disorder at some time in their lives (Whitehead, Palsson, & Jones, 2002) .
It is also important for the nurse practitioner to recognize that suicidal ideation can occur in patients with • Abdominal pain/discomfort
• Diarrhea
• Constipation
• Bloating
• Flatulence/gas/belching
What is the effect of IBS on your life?
• Physically
• Socially (missed events, relationships with family, friends, significant other, spouse)
• Mentally (anxiety, depression, overall well-being)
• Occupationally (tardiness, missed work, effectiveness while at work)
What is most burdensome about your IBS symptoms?
How do you rate your overall ability to function? (0-10, 10 being the highest level)
How do you rate the effectiveness of your current treatments? (0-10, list each separately)
IBS (Miller, Hopkins, & Whorwell, 2004) . Miller et al. (2004) surveyed IBS patients in the United Kingdom for the presence of suicidal ideation and found a higher rate of patients contemplating suicide specifically because of their GI problem in the tertiary care setting (38%) than in the secondary (16%) or primary (4%) care settings. The utility of psychotropic agents and psychologic therapies in the management of IBS is briefly discussed later.
Antidepressants
Antidepressants, including the tricyclic antidepressants (TCAs) and the selective-serotonin reuptake inhibitors (SSRIs), have been used to treat IBS patients for more than three decades, particularly those with comorbid depression or severe abdominal pain (Lacy, 2010; Whitehead et al., 2004) . Serotonin-norepinephrine reuptake inhibitors are just beginning to be studied; only one open-label trial exists to date for duloxetine (Brennan et al., 2009) . Although the mechanism of action of these agents in IBS is not well understood, the hypothesis is that symptomatic relief of pain is achieved through central and/or peripheral mechanisms (ACG Task Force (2009) . The choice of agent may be made on the basis of associated IBS symptoms; tricyclic and serotonin-norepinephrine reuptake inhibitor antidepressants can be beneficial when pain predominates, tricyclics are useful for diarrhea, and SSRIs are useful for constipation and bloating (Drossman, 2009 ).
Cognitive-Behavioral Therapy
Cognitive-behavioral therapy (CBT) is a nonpharmacologic approach to managing the symptoms of moderateto-severe IBS in conjunction with other therapies. During 1-hour weekly sessions (up to 10 weeks), patients are trained to recognize thoughts, events, or behaviors that trigger or amplify their bowel as well as psychologic symptoms. Other areas of focus include stress education, muscle relaxation, and pain management (Lackner et al., 2008; Toner, 2005) . Several clinical trials support the efficacy of CBT versus "usual management" in reducing the short-term symptoms of IBS. Appropriate patient selection for this treatment may include those patients with a considerable level of distress, openness to the potential that psychologic issues may have a role in current symptomatology, and motivation to participate (Hutton, 2005) .
Cognitive-behavioral therapy has been combined with education, relaxation training, and diet management in what is termed a comprehensive self-management approach to IBS, with the intervention administered by trained psychiatric nurse practitioners (Heitkemper et al., 2004; Jarrett et al., 2009) . In these two studies, an eight-or nine-session comprehensive self-management intervention brought about statistically significant improvements in individual IBS symptom scores that were sustained for up to 1 year. In addition, significant improvement in the Irritable Bowel Syndrome Quality of Life instrument total score also endured to 1 year (Jarrett et al., 2009 ). These findings demonstrate that CBT, used as part of a comprehensive self-management approach, can provide sustained improvement in symptoms for up to 1 year, longer than any acute pharmacotherapy trials have shown to date. Cognitive-behavioral therapy received a Grade 1C recommendation from the ACG Task Force on IBS for being more effective than usual care in relieving the global symptoms of IBS (ACG Task Force on Irritable Bowel Syndrome, 2009).
Hypnotherapy
Gut-directed hypnotherapy is a growing area of interest for the treatment of IBS patients with severe symptoms. Similar to CBT, hypnotherapy usually is divided into 10-12 1-hr sessions each week. After a hypnotic state is induced, patients are instructed to use imagery of symptom control and normalized GI function in an effort to control their IBS symptoms. For example, patients with IBS-D will commonly be asked to picture their bowel as a fast-flowing river, subsequently using imagery to slow down the flow to a controlled pace (Hayee & Forgacs, 2007) .
Although the mechanisms by which hypnotherapy has been shown to be effective are not well validated, hypnosis is believed to reduce visceral pain sensitivity, relax intestinal smooth muscle, and reduce physiologic arousal 
Microbial-Related Treatment Approaches

Rifaximin
Rifaximin is a nonabsorbable antibiotic that is currently approved for the treatment of traveler's diarrhea and hepatic encephalopathy (Salix Pharmaceuticals, 2009 ). Interest in rifaximin for IBS arose from the hypothesis that small intestinal bowel overgrowth contributes to the IBS symptoms of gas, bloating, and altered bowel function through the fermentation of ingested lactulose by gut bacteria and the stimulation of a gut immune response (Lin, 2004) . Although the prevalence of small intestinal bowel overgrowth in IBS has been reported to be as high as 84%, more often the prevalence is about 10% (Drossman, 2006; Pimentel, Chow, & Lin, 2003) .
Results from two large, identically designed, multicenter trials of rifaximin in nonconstipated IBS were recently reported (Pimentel et al., 2011) . In these studies, rifaximin 550 mg three times daily or placebo was administered for 2 weeks, and patients were observed for an additional 10 weeks. Compared with placebo, rifaximin was found to provide statistically significant relief of global IBS symptoms and of bloating for at least 2 of the first 4 weeks of the trial. Global symptom relief showed a durability of 3 months in one trial, but only 2 months in the other, bringing into question the potential need for multiple treatment courses of this agent for IBS. Thus far, QoL data from these two large studies have not been reported.
Overall, the acute safety profile of rifaximin appears similar to that of placebo; longer term safety data are awaited. The issue of potential antibiotic resistance with ongoing intermittent rifaximin use for IBS, which is chronic in nature, remains to be resolved. At present, rifaximin may be appropriate for patients with bloating as the key symptom; however, follow-up after 10 weeks should be encouraged. Rifaximin is under the FDA review for use in IBS but, at present, is not approved for this indication. The ACG IBS Task Force gave rifaximin a Grade 1B recommendation for being more effective than placebo in providing global improvement of IBS and for bloating (ACG Task Force on Irritable Bowel Syndrome, 2009).
Probiotics
Probiotics are live microbiologic organisms that, when administered in adequate amounts, can result in a positive health benefit (Lacy, 2010) . The therapeutic mechanism of probiotics in IBS is not well understood, but one hypothesis asserts that these agents attach to the gut wall and exhibit antibiotic properties that alter gut microflora. Another hypothesis suggests that these agents possess a mechanism that stimulates an immune response and alters gut motility (Brenner, Moeller, Chey, & Schoenfeld, 2009 ). In one study, Bifidobacterium infantis 35624 provided a significant improvement in the composite score of abdominal pain/discomfort, bloating/distention, and/or bowel movement compared with placebo (O'Mahony et al., 2005) , whereas in another study, B. infantis 35624 was superior to placebo on relief of abdominal pain (p ϭ .023) as well as on the composite score (p Ͻ .02) (Whorwell et al., 2006) . No other probiotic has shown significant improvements in appropriately designed studies. The ACG Consensus Statement gave probiotics only a Grade 2C recommendation for improving the global symptoms of IBS (ACG Task Force on Irritable Bowel Syndrome, 2009).
Targeted Serotonergic Treatment Approaches
Alosetron
Alosetron is a selective, serotonin receptor 3 (5-HT 3 ) antagonist. Serotonin influences GI motility, intestinal secretion, and pain perception or visceral hypersensitivity-three key pathophysiologic mechanisms in IBS-through its action on the brain-gut axis (Baker, 2005; Crowell, 2001; Gershon, 2003; Sikander, 2009) . Unlike conventional agents, alosetron provides multisymptom relief by treating the underlying pathophysiologic mechanisms operant in IBS instead of focusing on a single symptom. Alosetron is approved only for women with severe IBS-D who have not shown an adequate response to conventional treatment. Severity is defined as having one or more of the following: frequent and severe abdominal pain/discomfort, frequent bowel urgency or fecal incontinence, disability, or restriction of daily activities due to IBS.
Several large, randomized, placebo-controlled studies have demonstrated the clinical efficacy of alosetron in women with IBS-D across multiple symptom domains, including providing significant improvements in global IBS symptoms, abdominal pain and discomfort, fecal urgency, stool consistency and frequency, and health-related QoL (ACG Task Force on  Irritable Bowel Syndrome, 2009; Camilleri et al., 2000 Camilleri et al., , 2001 Chey et al., 2004; Krause et al., 2007; Lembo et al., 2001 Lembo et al., , 2004 Watson et al., 2001) .
In safety assessments, generally mild and transient constipation was the most common adverse event reported with alosetron (Lewis, 2010; Prometheus Laboratories, 2010a) . The product label for alosetron
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includes a black box warning regarding the risk of ischemic colitis and complications of constipation, which are rare but potentially serious (Prometheus Laboratories, 2010a) . Alosetron is prescribed in accordance to the FDA-mandated Prescribing Program for Lotronex (PPL). The PPL is intended to help healthcare professionals and their patients gain an understanding of the benefits and risks of treatment with alosetron and to make fully informed treatment decisions (Prometheus Laboratories, 2010a) . With a recent change to the PPL, nurse practitioners now have the option of prescribing alosetron to women with severe IBS who respond inadequately to conventional agents (Prometheus Laboratories, 2010b) .
As healthcare professionals, nurses have a duty to inform patients of the risk and benefits of any treatment used in IBS. The PPL program for alosetron helps to simplify this task by providing the tools to enhance practitioner-patient communication. The ACG Task Force on IBS gives alosetron a Grade 1B recommendation for use in women who have not responded to conventional therapies, for whom the benefit-to-harm balance is favorable (ACG Task Force 
Other Agents for IBS
Lubiprostone
Lubiprostone is a C-2 chloride-channel activator approved for chronic idiopathic constipation in adults (24 µg twice daily) and for IBS-C in women (8 µg twice daily) more than 18 years of age (Takeda Pharmaceuticals, 2009 ). In two 12-week, double-blind, placebo-controlled clinical trials evaluating its use in IBS-C, significantly more patients receiving lubiprostone 8 µg twice daily than placebo were "overall responders." Improvements in individual bowel symptoms such as stool consistency, bloating, and straining , and measures of QoL have also been shown to improve significantly with lubiprostone . Lubiprostone received a Grade 1B evidence rating for relief of global IBS symptoms in women with IBS-C. A summary of treatment effects demonstrated in clinical trials for each agent or modality previously discussed is given in Table 4 .
Future of Clinical Trial Investigation for IBS Treatments
Historically, IBS clinical trials used a binary patientreported outcome with respect to overall improvement or change in condition as the primary end point (Trentacosti, He, Burke, Griebel, & Kennedy, 2010) . For example, patients were asked whether they have received "adequate" or "satisfactory relief" of their IBS symptoms, to which patients would answer "yes" or "no" (Trentacosti et al., 2010) . In recent guidelines for the conduct of clinical trials in IBS, the FDA recommended against such general ratings of overall change as primary end points, particularly because they do not capture which symptoms have improved. In addition, such rating systems do not reflect the patient's current state of symptoms, they rely on patient memory, and the questions are inconsistently interpreted by patients (U.S. FDA, 2010).
The FDA is advocating the development of a multiitem, patient-reported outcome instrument to capture signs and symptoms of IBS (U.S. FDA, 2010). In the interim, the organization recommends assessing abdominal pain intensity and stool frequency (for IBS-C) and abdominal pain intensity and stool consistency (for IBS-D) as primary end points in IBS clinical trials (U.S. FDA, 2010) . This change and how it may affect the availability of new therapeutic options for IBS remain to be seen.
Conclusion
Irritable bowel syndrome, particularly severe IBS, is underrecognized and not adequately managed in the clinical setting, perhaps owing to the lack of a consensus definition of severe IBS and the use of conventional therapies that suboptimally manage the syndrome. Nurses involved in IBS patient care have the opportunity to reverse this trend by playing a more active role in the practitioner-patient relationship. By actively listening to IBS patients, nurses can impart important disease state education and allay irrational fears. By assessing the specific symptoms that are present, determining the severity of symptoms and the impact on the IBS patient's life, and being knowledgeable of available treatment options, the nurse involved in IBS care becomes an important conduit of information and a valuable facilitator of a positive practitioner-patient therapeutic relationship. In this way, nurses can help to limit the negative consequences of this common disorder and improve overall treatment outcomes in this population. 
